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Ameodments to tfte Claims 

Please amend Claims I, 2, 7, 12, H> 16 and 18. The Claim Listing below will replace all 
prior versions of the claims in the application: 

flftim T j^inp 

1 . (currently amended) A multiplier circuit comprising: 

a frequency generating circuit which generates an output signal at a rate that is a 
multiple of input frequency of an input signal; an£ 

a phase comparator which directly compares the phase of an edge of the input 
signal with the phase of an edge of the output signal and controls the frequency 
generating circuit based on the comparison. 

2. (currently amended) A multiplier circuit as claimed in Uaim 1 fuxxka comprising: 

a frequency generating circuit which generates an oiyput signal ai a rate that is a 
multiple of input frequency of an input signal; 

a phase comparator which directly compares the pfrase of an edge of the input 
signal with t he phase of an edge of the ourpui sjgnal and controls the frequency 
generating circuit based on the comparison; and 

a window signal having a rate divided down from the output signal an4 applied to 
the phase comparator, the window signal being true during edges of the input signal and 
output signal to be compared, 

3. (original) A multiplier as claimed in claim 2 further comprising a divider which 
frequency divides the output signal to provide the window signal. 

4. (original) A multiplier circuit as claimed in claim 3 wherein the frequency generating 
circuit is a voltage-controlled oscillator. 

5. (original) A multiplier circuit as claimed in claim 1 wherein the frequency generating 
circuit is a voltage-controlled oscillator. 
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6. (original) A method of frequency multiplying comprising; 

generating an output signal at a rate that is a multiple of an iaput signal; and 
directly comparing the phase of an edge of the input signal with the phase of an 

edge of the output signal and controlling the frequency of the output signal based on the 

comparison. 

7. (Currently amended) The A method of frequency multiplying us ilaim c d in claim 6 
further comprising: 

generating an o utput sipnal at a rate fhat is a multiple of an inp ut signal: 
directly comp aring the phase of an edge of the input signal with the ph^se of an 

edge of the output sipn al and controlling the frequency of the output signal basec^ op foe 

comparison- and 

applying a window signal to a phase comparator which compares the phase^jh^ 
window signal having a rate divi4ed down from the output signal . 

8. (original) A method as claimed in claim 7 further comprising dividing the output signal 
to provide the window signal, 

9. (original) A method as claimed in claim 8 wherein the output signal is generated in a 
voltage controlled oscillator. 

10. (original) A method as claimed in claim 6 wherein the output signal is generated in a 
voltage controlled oscillator. 

1 1. (previously presented) A method as claimed in Claim 6 wherein the phase of the edge of 
the input signal is directly compared whh the phase of the edge of the output signal in 
combinational circuitry having an output which depends only on the state of an input to 
the combinational circuitry. 

12. (currently amended) A method of frequency multiplying as Jammd in Claim 6 
comprising: 

generating an output signal at a rate tfat is a multiple of an input signal: and 
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directlv compari ng the phase of an edge of the input signal with the phase of an 
edpe of the output sipnql and controlling the frequency of the output signal based on the 
comparison: 

wherein the phase comparator produces up and down pulses which, when the 
phase of the edge of The input signal is aligned with the phase of the edge of the output 
signal, each have a duration which is a fraction of the input signal and the output signal 
transition times. 

13. (previously presented) A method as claimed in Claim 6 wherein the phase of the edge of 
the input signal is directly compared with the phase of the edge of the output signal by 
applying the input signal and output signal to gates of transistors which are coupled in a 
combinational logic circuit. 

14- (currently amended) A method of frequency m ultiplying avilaiined hi Claim 11 whnf -m 
comprising: 

generating an output signal a{ a rate that is a multiple of an input signal; and 
directly comparing the phase of qn edge of the input signal with the phase of an 

edge of the output signal an d controlling foe frequency of the output signal based on the 

comparison: 

the phase of t fre edge of the input signal being directly compared witfr the phase of 
the edge of the ourput sign al by applying the input sigpal and output signal to gates of 
transistors w hich are coupled in a combinational logic circuit: an4 

the combinational logic circuit pr ovide s providing current source and drain to an 
output as up and down current pulses. 

15. (previously presented) A multiplier circuit as claimed in Claim 1 wherein the phase of 
the edge of the input signal is directly compared with the phase of the edge of the output 
signal in combinational circuitry having an output which depends only on the state of an 
input to the combinational circuitry. 

16. (currently amended) A multiplier circuit a& claimed hi Claim co mprising: 
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a frequency generating circuit which generates an output signal at a rate that is a 
multiple of input frequ ency of an input signa|: and 

a phase comparator which dir ectly compares the phase of an etfee of the input 
signal with the phase of an edge of th e output signal and controls the frequency 
generating cir cuit based on the comparison: 

wherein the phase comparator produces up and down pulses which, when the 
phase of the edge of the input signal is aligned with the phase of the edge of the output 
signal, each have a duration which is a fraction of the input signal and the output signal 
transition times. 

17. (previously presented) A multiplier circuit as claimed in Claim 1 wherein the phase of 
the edge of the input signal is directly compared with the phase of the edge of the output 
signal by applying the input signal and output signal to gates of transistors which are 
coupled in a combinational logic circuit. 

1 8. (currently amended) A multiplier circuit as claim e d - in Claim 17 wheieiu comprising: 

a frequency generating circuit wftich generates an output signal at a rate that is a 
multiple of input frequency of an input signal: and 

a phase comparat or which directly compares the phase of an edge of the input 
signal with the phase of an edge of the output signal and conp-o}s foe frequency 
generating circuit based on {he comparison: 

the phase of the e dge of the input signal being directly compared with the phase of 
the edge of the output sig nal by applying the input signal and output signal to gates of 
transistors whicji are coupled in a combinational )ogic circuit: and 

the combinational logic circuit pro yidcs providing current source and drain to an 
output as up and down current pulses. 
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